Abstract-This manuscript proposes a Filtenna operating in the frequency range of 5.15-5.35 GHz for possible application in wireless local area network (WLAN). Initially, a monopole antenna consisting of a square loop radiating patch is designed at 5.2 GHz and is integrated into a bandpass filter (BPF) with centre frequency of 5.2 GHz. Within the proposed frequency band of operation, the filtenna exhibits omni-directional radiation pattern, good selectivity and low reflection loss. Also, the VSWR observed is less than 2 and peak antenna gain is approximately 2.5 dBi within the frequency range. A consistency is obtained between the simulation and the experiment. In [10] , the filter is designed for Bluetooth and WLAN using DGS but it is subjected to high EM radiation. In [11]-[12], a dual BPF is designed using SIRs to create second passband for reducing spurious frequencies. It is difficult to control the passband individually using SIR, since the dual passbands response is synthesized by the two resonator responses synchronously.
By integrating the filter and the antenna into a single module, the problems have been well addressed by the use of filter antenna [13] [14] [15] [16] [17] [18] .
In [13] , the design is used to make the system more compact improving the noise performance. The higher gain is achieved by filter antenna using mutual synthesis approach [14] . High selectivity is achieved by developing the filtering antennas on low temperature co-fired ceramic substrate [15] . In [16] , the design of the filter and UWB antenna reduces the overall component size. The filter antenna design [17] shows better bandwidth and larger gain. The filter antenna design [18] for WLAN and WiMAX application exhibits fair bandwidth and selectivity but radiation response needs improvement. Several fractal shaped antennas have been proposed for WiMAX and WLAN applications [19] [20] . Compact dual-band pentagonal ring fractal patch antenna [21] shows stable omnidirectional radiation pattern. With the help of EBG structures in microstrip based onedimensional Koch fractal patterns [22] , improved low pass filtering is reported. A new type [23] of compact frequency selective surfaces is proposed, based on fractal filter-antenna array.
The proposed Filtenna operates in the range of 5.15-5.35 GHz frequency for possible application in WLAN. The structure under consideration is of monopole configuration, consisting of a square loop radiating patch with dimensions designed for operation at 5.2 GHz. This antenna is then integrated with a bandpass filter (BPF) having a center frequency of 5.2 GHz. The optimized filtenna depicts omni-directional radiation pattern, good selectivity and low reflection loss within the operating band.
Also, the VSWR observed is less than 2 and peak antenna gain is 2.5 dBi. The simulation software used is, IE3D, Zeland Software, version 14.11. The structure is fabricated on FR4 substrate whose dielectric constant (εr) = 4.4, thickness (h) of 1.6 mm and the loss tangent is 0.016. Later, the measured data is compared to the simulated results.
II. FILTER-ANTENNA DESIGN A. Antenna Design
A square shaped monopole antenna is designed for operation at fo = 5.2 GHz. The dimensions of the antenna are obtained from the following equations [24] : Table 1 . Using these dimensions, a microstrip patch antenna is designed as shown in Fig 
B. Single Band Pass Filter Design
A microstrip line of width = 3.06 mm with a gap (S1) of 0.5 mm, in the middle of the strip, is considered for the design of the band-pass filter. The microstrip line is coupled to a resonator whose width and length is W2 and L2 respectively with a spacing of S2. A stub with a width of W3 and length L3 is shorted to the resonator, aligned at the centre of the gap of S1 as shown in Fig. 3 . The various parameters of the filter dimensions are displayed in Table II . The electrical length and impedance depends upon the coupling between the quarter wavelength and half-wavelength resonators. The return loss varies in accordance to the change in gap S1. The simulated results for S11 for the variation of gap S1 of proposed band pass filter is shown in Fig. 4 . shows that as the value of gap-spacing (S1) increases the return loss shifts towards left, in other words, the resonant frequency and S11 decreases. The spacing S1 is selected to be 0.2 mm, considering the limitation of accuracy and precision in fabrication and the corresponding simulated return loss of the filter drops to 26 dB, as shown in Fig. 4 (b) . 
C. Integration of Antenna and Filter
The antenna and filter are integrated into a single module and the resultant filtenna is shown in Table III . Fig. 6 (b) shows the simulated S11 result for the filtenna under consideration. From Fig. 6 (b) , it is clear that the proposed filtenna resonates at 5.2 GHz which is best suited for WLAN application and has a return loss of 21.03 dB. 
III. MEASUREMENT OF DIFFERENT PARAMETERS OF THE PROTOTYPE DEVELOPED
The return loss is measured for the prototype developed, as shown in Fig. 7 , using Vector Network Analyzer (VNA). The measured result is compared to that of the simulated response. The simulated and measured results are in good agreement, as is evident from the graph shown in Fig. 8 . Some 
A. VSWR and Gain
The voltage standing wave ratio (VSWR) and Gain of the proposed filtenna is shown in Fig. 9 (a) and The measured values are in partial agreement to the that of simulated response. As evident from the polar plot, the measured pattern exhibits higher cross polarization levels as compared to that of the simulated results. The co-polarization levels are acceptable, as shown in the Fig. 11 (a and b) . Table IV summerises the comparison of the proposed structure to the existing/published works 
